Granular formulations of Dactylella candida and Arthrobotrys dactyloides were prepared by encapsulating different quantities of fungal biomass in alginate, or by subjecting encapsulated biomass to further fermentation. Results of experiments with these formulations showed that the presence of nutrients and the quality and quantity of biomass in granules determined their level of activity against nematodes. The best formulations were those in which granules were fermented after the fungus had been encapsulated in alginate. These formulations produced a network of traps in soil which were maintained for at least 10 d and extended 5-10 mm from the granule. Experiments in microcosms showed that the number of second-stage juveniles of Meloidogyne javanica recovered from soil was reduced substantially when alginate preparations of both fungi were introduced.
The capacity of the nematode-trapping fungi to prey on nematodes has always evoked interest and there have been numerous attempts over many years to introduce them into soil for biocontrol purposes (Stirling, 1991) . However, mass production systems and application technologies which have a place in modern commerce and agriculture are still to be developed. In most previous studies, nematode-trapping fungi have been grown on an organic substrate such as cereal grain or bran and introduced into soil as a fungus/ substrate preparation.
Such solid substrate fermentation systems are difficult to scale up and are generally not commercially viable (Soper & Ward, 1981; Powell, 1992) . Also, the end-product is bulky, it cannot be stored for long periods and it must be applied at relatively high rates. Nematophagous fungi are not likely to be widely used for biological control purposes unless they are mass produced by liquid fermentation and incorporated into a formulation that retains viability on storage and which can be applied in the field using conventional farm machinery.
Alginate has commonly been used to formulate fungal biocontrol agents with activity against nematodes, insects, plant pathogens and weeds (Cabanillas et al., 1989; Knudsen et al., 1991; Daigle & Cotty, 1992; Lackey et al., 1993) . Biomass produced by liquid fermentation is readily encapsulated in alginate and the end product is a granule with good handling properties that can be easily applied to soil. Since the production process can be readily manipulated in the laboratory, it is an ideal system for assessing the biocontrol potential of granular formulations of nematophagous fungi. In this work, we used the alginate system to study the behaviour of two species of nematode-trapping fungi after they were incorporated into a granule. We were interested in determining whether these fungi could be successfully added to such a formulation, whether they would retain viability on storage, whether trapping occurred when the granules were applied to soil and whether there was a relationship between the amount of fungus incorporated into a granule and its level of activity against nematodes.
MATERIALS AND METHODS

Preparation of alginate granules
The two fungal isolates used in this study (Arthrobotrys dactyloides Drechsler isolate A4, which traps nematodes with constricting rings, and Dactylella candida (Nees) de Hoog and van Oorschot isolate 023, a fungus which produces detachable non-constricting rings and adhesive knobs) were selected because they had previously demonstrated good activity against nematodes in screening tests in soil (Galper et al., 1995) . Ehrlenmeyer flasks containing 80 ml GPY broth (15 g glucose, 2 g peptone, 5 g yeast, 1 g asparagine, 0.5 g K2HP04, 0.25 g MgS04.7H20, 0.001 g thiamine HC1, 1 I H20) were inoculated with discs taken from fungal colonies on potato dextrose agar, and were shaken for 5-7 days at 27°C on a rotary shaker at 120 rpm. Cultures were homogenised for 20 seconds with an Omni 1000 Rechargeable homogeniser (Omni International, Waterbury, CT, USA) and nutrients were then removed from the mycelial biomass by adding sterile water, centrifuging at 9,400 g for 20 min and decanting the supernatant. This washing process was repeated and the fungal pellet was then resuspended in 80 ml sterile water to re-establish the original concentration of biomass (approximately 8 mg dry weight equivalent/ml). This mycelial suspension (designated 1 / 1 ) was then diluted serially with sterile water to achieve additional dilutions of 1/5, 1 /25 and 1/125.
Batches of alginate granules were made from the four dilutions of each fungus, so that each batch contained different quantities of fungal biomass. Kaolin (100 g) and sodium alginate ( 10 g) were added to 1 I water and 100 ml of the blended and sterilized kaolin-alginate mixture was mixed with 20 ml of each mycelial suspension. The mixture of alginate, fungal biomass and kaolin was then mixed with a magnetic stirrer and dripped through a Pasteur pipette into a continuously stirred aqueous suspension of 0.05 M -Ca gluconate. The drops gelled upon contact with the Ca gluconate. Granules were harvested, spread on a wire mesh tray in the laboratory for 2-3 days to dry and were then stored at 4°C. Dried (3.5% moisture content) granules were about 2 mm diam and 4 mg in weight, with batches made from each dilution of the fungus
